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INCREASED INTEROPERABILITY One aspect of the present invention includes a method for 
BETWEEN WEB - BASED APPLICATIONS increased interoperability between web - based applications 

AND HARDWARE FUNCTIONS and hardware functions of a mobile device , comprising the 
computer implemented steps of : receiving a web - based 

RELATED APPLICATIONS 5 application at a hardware compatibility wrapper ( HCW ) of 
a mobile device ; monitoring for a request between a hard 

The present patent document is a continuation of U.S. ware component of the mobile device and the web - based 
patent application Ser . No. 15 / 602,338 , filed May 23 , 2017 , application ; and calling an execution request to one of the 
which is a continuation of U.S. patent application Ser . No. hardware component and the web - based application based 
14 / 729,349 , filed Jun . 3 , 2015 , now U.S. Pat . No. 9,716,759 , 10 on the request . 
issued Jul . 25 , 2017 , which is a continuation of U.S. patent Another aspect of the present invention provides a system 
application Ser . No. 13 / 396,128 , filed Feb. 14 , 2012 , now for increased interoperability between web - based applica 
U.S. Pat . No. 9,092,540 , issued Jul . 28 , 2015. The entire tions and hardware functions of a mobile device , compris 
contents of each of such applications are incorporated herein ing : a memory medium comprising instructions ; a bus 
by reference . 15 coupled to the memory medium ; and a processor coupled to 

the bus that when executing the instructions causes the 
FIELD OF THE INVENTION system to : receive a web - based application at a hardware 

compatibility wrapper ( HCW ) of a mobile device ; monitor 
This invention relates generally to mobile enterprise for a request between a hardware component of the mobile 

application platforms ( MEAPs ) , and more specifically , to 20 device and the web - based application ; and call an execution 
cross - platform interoperability between web - based applica request to one of the hardware component and the web 
tions and hardware functions of a mobile device . based application based on the request . 

Another aspect of the present invention provides a com 
BACKGROUND OF THE INVENTION puter - readable storage device storing computer instructions , 

25 which when executed , enables a computer system to provide 
Mobile applications are becoming more prevalent as the interoperability between web - based applications and hard 

proliferation of sophisticated mobile devices increases . ware functions of a mobile device , the computer instructions 
Mobile devices ( e.g. , smart phones , cellular phones , smart comprising : receiving a web - based application at a hardware 
TV's , portable media players , tablets , etc. ) are typically compatibility wrapper ( HCW ) of a mobile device ; monitor 
implemented on their own operating systems and do not 30 ing for a request between a hardware component of the 
provide compatibility of application services . Embedded mobile device and the web - based application ; and calling an 
systems such as mobile devices can have dependencies or execution request to one of the hardware component and the 
constraints on hardware resources unlike personal comput web - based application based on the request . 
ers and / or web - based applications . This is problematic , as Another aspect of the present invention provides a com 
many companies wish to develop one solution that can 35 puter implemented method for increased interoperability 
operate across multiple platforms without having to write between web - based applications and hardware functions of 
specific code for each device . Web applications ( e.g. , a mobile device , comprising : providing a computer infra 
MEAPs ) are one way to fill this role as they allow companies structure being operable to : receive a web - based application 
to utilize existing infrastructure including development staff , at a hardware compatibility wrapper ( HCW ) of a mobile 
servers , training resources , and the like . MEAPs reduce the 40 device ; monitor for a request between a hardware compo 
development effort by using one tool set and code base to nent of the mobile device and the web - based application ; 
support multiple platforms , provide pre - built interfaces and and call an execution request to one of the hardware com 
templates for small form - factor devices , and reduce the ponent and the web - based application based on the request . 
amount of transport and network layer software needed to 
handle mobile traffic . However , with mobile devices , the 45 BRIEF DESCRIPTION OF THE DRAWINGS 
application often needs to access hardware - specific func 
tionality , such as bar code scanners , cameras , radios , mag FIG . 1 shows a pictorial representation of a network of 
netic stripe readers , and the like . Web - based applications , data processing systems in which aspects of the illustrative 
including MEAPs , do not easily interface with this hard embodiments may be implemented ; 
ware - based functionality . FIG . 2 shows a schematic of an exemplary computing 

environment in which elements of the present invention may 
SUMMARY OF THE INVENTION operate ; 

FIG . 3 shows a mobile device that operates in the envi 
In general , embodiments of the invention provide an ronment shown in FIG . 1 ; 

approach for increased interoperability between web - based 55 FIG . 4 shows a system for increased interoperability 
applications and hardware functions of a mobile device . between web - based applications and hardware functions of 
Embodiments include a thick - client hardware compatibility a mobile device ; 
wrapper ( HCW ) to render web - based applications and man FIG . 5 shows a flow diagram of an approach for providing 
age communication between hardware functionality and the interoperability between web - based applications and hard 
web - based application . Specifically , the HCW monitors the 60 ware functions of a mobile device according to embodi 
web - based application and identifies commands to the hard ments of the invention ; and 
ware components of the mobile device . These commands are FIG . 6 shows a flow diagram of another approach for 
interpreted by the HCW , which then uses native calls to providing interoperability between web - based applications 
perform the hardware - specific activities . The HCW is also and hardware functions of a mobile device according to 
capable of calling functions on a webpage within the web- 65 embodiments of the invention . 
based application in response to query commands to the The drawings are not necessarily to scale . The drawings 
web - based application or in response to hardware events . are merely schematic representations , not intended to por 

50 
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tray specific parameters of the invention . The drawings are may include connections , such as wire , wireless communi 
intended to depict only typical embodiments of the inven cation links , or fiber optic cables . 
tion , and therefore should not be considered as limiting the In the depicted example , servers 54 and a set of mobile 
scope of the invention . In the drawings , like numbering devices 102 connect to network 115. These mobile devices 
represents like elements . 5 may be , for example , personal computers ( e.g. , laptop com 

puters and tablet computers ) , mobile telephones , personal 
DETAILED DESCRIPTION OF THE digital assistants ( PDAs ) , and the like . In the depicted 

INVENTION example , servers 54 provide data , such as boot files , oper 
ating system images , and applications to mobile devices 

Exemplary embodiments now will be described more 10 102. Mobile devices 102 are clients to servers 54 in this 
fully herein with reference to the accompanying drawings , in example . Network data processing system 10 may include 
which exemplary embodiments are shown . Embodiments of additional servers , clients , and other devices not shown . 
the invention provide increased interoperability between In the exemplary embodiment , network data processing 

system 10 is the Internet with network 115 representing a web - based applications and hardware functions of a mobile 15 worldwide collection of networks and gateways that use the device , the approach including a thick - client hardware com Transmission Control Protocol / Internet Protocol ( TCP / IP ) patibility wrapper ( HCW ) to render web - based applications suite of protocols to communicate with one another . At the and manage communication between hardware functionality heart of the Internet is a system of high - speed data commu 
and the web - based application . Specifically , the HCW moni nication lines between major nodes or host computers , 
tors the web - based application and identifies commands to 20 consisting of thousands of commercial , governmental , edu the hardware components of the mobile device . These cational and other computer systems that route data and 
commands are interpreted by the HCW , which then uses messages . Of course , network data processing system 10 
native API calls to perform the hardware - specific activities . also may be implemented as a number of different types of 
The HCW is also capable of calling functions on a webpage networks , such as for example , an intranet , a local area 
within the web - based application in response to query 25 network ( LAN ) , or a wide area network ( WAN ) . Network 
commands to the web - based application or in response to data processing system 10 represents one environment in 
hardware events from the hardware components . which one or more web - based applications operate with 

This disclosure may , however , be embodied in many mobile devices 102 , as will be described in further detail 
different forms and should not be construed as limited to the below . It will be appreciated that FIG . 1 is intended as an 
exemplary embodiments set forth herein . Rather , these 30 example , and not as an architectural limitation for different 
exemplary embodiments are provided so that this disclosure embodiments . 
will be thorough and complete and will fully convey the Turning now to FIG . 2 , a computerized implementation 
scope of this disclosure to those skilled in the art . The 100 of the present invention will be described in greater 
terminology used herein is for the purpose of describing detail . As depicted , implementation 100 includes computer 
particular embodiments only and is not intended to be 35 system 104 deployed within a mobile device 102 ( e.g. , 
limiting of this disclosure . As used herein , the singular forms computer infrastructure ) . This is intended to demonstrate , 
“ a ” , “ an ” , and “ the ” are intended to include the plural forms among other things , that the present invention could be 
as well , unless the context clearly indicates otherwise . implemented within network environment 115 ( e.g. , the 
Furthermore , the use of the terms “ a ” , “ an ” , etc. , do not Internet , a wide area network ( WAN ) , a local area network 
denote a limitation of quantity , but rather denote the pres- 40 ( LAN ) , a virtual private network ( VPN ) , etc. ) , or on a 
ence of at least one of the referenced items . It will be further stand - alone computer system . Still yet , the computer infra 
understood that the terms “ comprises ” and / or “ comprising ” , structure of mobile device 102 is intended to demonstrate 
or “ includes ” and / or “ including ” , when used in this speci that some or all of the components of implementation 100 
fication , specify the presence of stated features , regions , could be deployed , managed , serviced , etc. , by a service 
integers , steps , operations , elements , and / or components , but 45 provider who offers to implement , deploy , and / or perform 
do not preclude the presence or addition of one or more other the functions of the present invention for others . 
features , regions , integers , steps , operations , elements , com Computer system 104 is intended to represent any type of 
ponents , and / or groups thereof . computer system that may be implemented in deploying / 

Reference throughout this specification to " one embodi realizing the teachings recited herein . In this particular 
ment , " " an embodiment , ” “ embodiments , ” or similar lan- 50 example , computer system 104 represents an illustrative 
guage means that a particular feature , structure , or charac system for providing increased interoperability between 
teristic described in connection with the embodiment is web - based applications and hardware functions of a mobile 
included in at least one embodiment of the present invention . device . It should be understood that any other computers 
Thus appearances of the phrases “ in one embodiment , ” “ in implemented under the present invention may have different 
an embodiment , ” “ in embodiments ” and similar language 55 components / software , but will perform similar functions . As 
throughout this specification may , but do not necessarily , all shown , computer system 104 includes a processing unit 106 
refer to the same embodiment . capable of operating with a hardware compatibility wrapper 

With reference now to the figures , FIG . 1 depicts a ( HCW ) 150 stored in a memory unit 108 to provide 
pictorial representation of a network of data processing increased interoperability between hardware functions and 
system 10 in which aspects of the illustrative embodiments 60 web - based applications , as will be described in further detail 
may be implemented . Network data processing system 10 is below . Also shown is a bus 110 , and device interfaces 112 . 
a network of computers ( e.g. , mobile devices ) in which Processing unit 106 refers , generally , to any apparatus that 
embodiments may be implemented . Network data process performs logic operations , computational tasks , control 
ing system 10 contains network 115 , which is the medium functions , etc. A processor may include one or more sub 
used to provide communications links between various 65 systems , components , and / or other processors . A processor 
mobile devices , servers , and computers connected together will typically include various logic components that operate 
within network data processing system 10. Network 115 using a clock signal to latch data , advance logic states , 
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synchronize computations and logic operations , and / or pro sent by a webpage 158 ( e.g. , via JavaScript® ) or in response 
vide other timing functions . During operation , processing to a user - initiated click , button , selection , etc. Specifically , a 
unit 106collect and routes data from a set of applications monitoring component 154 is configured to monitor a uni 
120.8 . , web - based applications CW150 , as well as form resource locator ( URL ) of webpage 158 within 
from device components 118.The signals can be transmitted browser contr152 , andpare the URL for hashtags that 
over a LAN and / or a WAN ( e.g. , T1 , T3 , 56 kb , X.25 ) , are used to indicate commands to one or more hardware 
broadband connections ( ISDN , Frame Relay , ATM ) , wire components 118. That is , the URL string is broken down into 
less links ( 802.11 , Bluetooth , etc. ) , and so on . In some its component parts : scheme , host , port , path , and query 
embodiments , the signals may be encrypted using , for string , wherein the hash tags are used to separate the 
example , trusted key - pair encryption . Different systems may 10 commands . These commands are extracted and analyzed at 
transmit information using different communication path HCW 150 , which then uses native API calls from an API 160 
ways , such as Ethernet or wireless networks , direct serial or to perform the hardware - specific function ( s ) . As used herein , 
parallel connections , USB , Firewire® , Bluetooth® , or other API 160 may refer to computer code that supports applica 
proprietary interfaces . ( Firewire is a registered trademark of tion access to operating system functionality . API 160 uses 
Apple Computer , Inc. Bluetooth is a registered trademark of 15 device specific libraries or native code allowing access to 
Bluetooth Special Interest Group ( SIG ) ) . mobile device 102 , including hardware components 118 , at 

In general , processing unit 106 executes computer pro a low level . 
gram code , such as program code for operating HCW 150 , The execution request may also comprise a function 
which is stored in memory 108 and / or storage system 116 . called on webpage 158 of browser control 152. In this 
While executing computer program code , processing unit 20 embodiment , HCW 150 is capable of communicating with 
106 can read and / or write data to / from memory 108 and webpage 158 hosted in browser control 152 by calling a 
storage system 116. Storage system 116 can include VCRs , function ( e.g. , JavaScript® ) on the page . Monitoring com 
DVRs , RAID arrays , USB hard drives , optical disk record ponent 154 is configured to monitor for a hardware event 
ers , flash storage devices , and / or any other data processing from hardware components 118 , such as a barcode scan 
and storage elements for storing and / or processing data . 25 initiated by a user via a scanner , or a GPS location change 
Although not shown , computer system 104 could also event . Monitoring component 154 also monitors for a query 
include I / O interfaces that communicate with one or more command to browser control 152 , such as a query to 
hardware device components 118 of mobile device 102 that webpage 158. Caller component 156 is then configured to 
enable a user to interact with computer system 104 ( e.g. , a call a function on webpage 158 of browser control 152 in 
keyboard , a display , camera , etc. ) . 30 response to the hardware event from hardware component 

Turning now to FIG . 3 , the structure and operation of 118 or the query command to webpage 158 of browser 
mobile device 102 according to embodiments of the inven control 152 . 

will be described in greater detail . HCW130increases Furthermore , HCW 150 is not limited to a uni - directional 
cross - platform interoperability between web - based applica command / function request . Instead , HCW 150 is capable of 
tions and hardware components of mobile device 102 by 35 intelligent handling of a series of requests configured in a 
providing solutions that can be changed on the server request / response communication format . For instance , the 
without having to re - deploy web applications on mobile browser may indicate ( e.g. , via a hash tag ) a request for a 
device 102. To accomplish this , embodiments of the inven current GPS location . HCW 150 recognizes the command 
tion use HCW 150 to render web - based application 120 and request and may query a hardware GPS device for the 
manage its communication with hardware components 118 40 current location . Based on this , HCW 150 may then call a 
ofmobile device 102.Web - based application 120received JavaScript® function to browser control 152 , passing the 
at HCW 150 , which may be a thick - client wrapper ( e.g. , function the current GPS coordinates . 
software code , program module ( s ) , application program ( s ) , Turning to FIG . 4 , the structure and operation of mobile 
etc. ) running natively on mobile device 102. Depending on device 102 according to embodiments of the invention will 
the platform / device , HCW 150 could be developed in C # 45 be described in greater detail . As shown , HCW 150 and 
.NET or Visual Basic ( VB ) .net for Windows® mobile browser control 152 operate together to render web appli 
devices , Objective C for iOS devices , and Java? for cations and manage its communication with hardware com 
AndroidTM devices . ( Visual Basic® and WINDOWS® are ponents 118 ( e.g. , scanner , GPS , keyboard , camera , etc. ) In 
registered trademarks of Microsoft Corporation , Objective C general , browser control 152 is a browser embedded into an 
is a registered trademark of Apple Computer , Inc. , 50 application to enable users to view Web content from within 
JavaScript is a registered trademark of ORACLE that application . HCW 150 controls browser control 152 , 
AMERICA , INC . , and AndroidTM is a registered trademark and determines , e.g. , the way the browser control 152 
of the Google Corporation ) . HCW 150 operates with a displays web pages , dialogs , softkeys , scroll bars , and so on . 
browser control 152 , which enables mobile phone users to , Browser control 152 allows , among other things , browsing , 
among other things , browse the World Wide Web . 55 document viewing , and data downloading capabilities of the 
As further shown , HCW 150 comprises a monitoring web - based application . Web applications using browser con 

component 154 that monitors for a request originating from trol 152 enable the user to browse sites on the Internet , as 
hardware components 118 and web - based application 120 . well as folders / files / components stored locally on mobile 
Based on the request , caller component 156 calls an execu device 102. Browser control 152 supports Web browsing 
tion request ( e.g. , a command or function ) to either hardware 60 through both point - and - click hyper linking and URL navi 
component 118 or a web - based application 120 to execute gation . Additionally , browser control 152 maintains a history 
the request , e.g. , turn on a barcode scanner , change the list that allows the user to browse forward and backward 
device volume , or execute a function . through previously browsed sites , folders , documents , and 

In one embodiment , the execution request comprises a 
command from web - based application 120 to hardware 65 As shown , browser control 152 enables web pages to be 
components 118. In this case , HCW 150 monitors activity implemented in Hypertext Markup Language ( HTML ) , 
within browser control 152 for commands and / or parameters JavaScript® , Asynchronous JavaScript and XML ( AJAX ) , 

so on . 
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Extended Hypertext Markup Language ( XHTML ) , Wireless It can be appreciated that the approaches disclosed herein 
Markup Language ( WML ) , and so on . Browser control 152 can be used within a computer system to provide interop 
enables display of XHTML , HTML , WML , CSS , or scripted erability between hardware functions and web - based appli 
content inside an application . In an exemplary embodiment , cations , as shown in FIG . 2. In this case , HCW 150 can be 
browser control 152 operates with an action servlet 162 5 provided , and one or more systems for performing the 
( e.g. , a web standard Struts / Struts II for building front ends processes described in the invention can be obtained and 
to Java applications ) to serve up more sophisticated web deployed to mobile device 102. To this extent , the deploy 
pages . During operation , action servlet 162 receives an ment can comprise one or more of ( 1 ) installing program 
HTTP request , uses the Struts configuration files to deter code on a computing device , such as a computer system , 
mine the appropriate application module , and routes the 10 from a computer - readable medium ; ( 2 ) adding one or more 
request to the module's request processor . Action servlet 162 computing devices to the infrastructure ; and ( 3 ) incorporat 
is also responsible for initialization and clean - up of ing and / or modifying one or more existing systems of the 

infrastructure to enable the infrastructure to perform the 
Browser control 152 further operates with a web services process actions of the invention . 

servlet 164 used by JavaScript® on the pages for real - time 15 The exemplary computer system 104 may be described in 
activities . In one embodiment , an AJAX development the general context of computer - executable instructions , 
approach may be implemented on the client - side for asyn such as program modules , being executed by a computer . 
chronous web applications . AJAX allows web pages to be Generally , program modules include routines , programs , 
updated asynchronously i.e. , behind the scenes ) by people , components , logic , data structures , and so on that 
exchanging small amounts of data with the server to update 20 perform particular tasks or implements particular abstract 
parts of a web page , as opposed to reloading the whole page . data types . Exemplary computer system 104 may be prac 
For example , a webpage in which a user selects Ohio in a ticed in distributed computing environments where tasks are 
state dropdown causes the JavaScript to use web services performed by remote processing devices that are linked 
servlet 164 to look up all the cities in Ohio and populate a through a communications network . In a distributed com 
city dropdown . In another example , a bar code scan by the 25 puting environment , program modules may be located in 
scanner causes the JavaScript to upload bar code data via both local and remote computer storage media including 
web services servlet 164 rather than submitting a form each memory storage devices . 
time . AJAX is based on Internet standards , and is browser Computer system 104 carries out the methodologies dis 
and platform - independent . AJAX uses a combination of closed herein , as shown in FIG . 5. Shown is a method 200 
XMLHttpRequest object ( e.g. , to exchange data asynchro- 30 for providing interoperability between hardware functions 
nously with a server ) JavaScript / DOM ( e.g. , to display / and web - based applications , wherein communication is 
interact with the information ) CSS ( e.g. , to style the data ) received from the web - based application at the HCW to 
and XML ( e.g. , as the format for transferring data ) . It will be perform a native hardware function within the mobile 
appreciated that the use of AJAX in this embodiment is device . To accomplish this , at S1 , a web - based application is 
intended as exemplary , and not as a limitation for different 35 received at the HCW of the mobile device . At S2 , the 
embodiments . web - based application is monitored for a command to a 

Furthermore , during use , HCW 150 monitors browser hardware component of the mobile device . Specifically , at 
control 152 and accepts commands to manage mobile device S2 - A , the URL of a browser is monitored for commands to 
hardware components 118 of mobile phone 102. As dis hardware functions by parsing the URL for hash tags at 
cussed above , with mobile device 102 , the web - based appli- 40 S2 - B . Next , at S3 , the command ( s ) is extracted and ana 
cation may need to access hardware specific functionality , lyzed , and sent to the desired hardware component of the 
such as bar code scanners , GPS devices , keyboards , cam mobile device at S4 . Finally , at S5 , the hardware - function 
eras , radios , magnetic stripe readers , native volume compo command is executed and the process ends . 
nents , and the like . HCW 150 monitors the browser and Turning now to FIG . 6 , a method 300 is shown for 
accepts commands to mange hardware components 118 , 45 providing interoperability between hardware functions and 
e.g. , by natively turning up the volume , beeping , turning on web - based applications , wherein communication flows from 
a barcode scanner , etc. HCW 150 is also capable of calling the HCW to the web - based application to call a function to 
functions on a web - based application in response to query the browser control . At S10 , a web - based application is 
commands to the web - based application or in response to received at the HCW of the mobile device . At S20 , the HCW 
hardware events via hardware components 118 . 50 is monitored for a command to the web - based application . 
As implemented , embodiments of the invention provide Specifically , at S20 - A , HCW is monitored for a hardware 

increased interoperability between web - based applications event from one or more hardware components . At S20 - B , a 
and mobile hardware components of a mobile device by query command to a webpage within the browser control is 
offering solutions that can be modified on the server without monitored for . Next , at S30 , the command ( s ) is extracted and 
having to re - deploy the application to the mobile device . 55 analyzed , and one or more functions are called to the 
Once the HCW has been installed on a device , no further browser control at S40 . Finally , at S50 , the function is 
local installation is necessary . Therefore , when a new device executed and the process ends . 
becomes available , a new version of the HCW can be The flowcharts of FIGS . 5 and 6 illustrate the architecture , 
produced for that device , allowing the existing enterprise functionality , and operation of possible implementations of 
application to run on the new device without modification . 60 systems , methods and computer program products according 
Additionally , the invention allows organizations having sig to various embodiments of the present invention . In this 
nificant infrastructure in place for the design , development , regard , each block in the flowcharts may represent a module , 
and management of Web 2.0 applications to extend their segment , or portion of code , which comprises one or more 
reach to mobile platforms without a considerable amount of executable instructions for implementing the specified logi 
custom mobile application development by allowing the 65 cal function ( s ) . It should also be noted that , in some alter 
web solution to run on any device for which an HCW has native implementations , the functions noted in the blocks 
been designed . might occur out of the order noted in the figures . For 
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example , two blocks shown in succession may , in fact , be Also noted above , some embodiments may be embodied 
executed substantially concurrently . It will also be noted that in software . The software may be referenced as a software 
each block of flowchart illustration can be implemented by element . In general , a software element may refer to any 
special purpose hardware - based systems that perform the software structures arranged to perform certain operations . 
specified functions or acts , or combinations of special pur- 5 In one embodiment , for example , the software elements may 
pose hardware and computer instructions . include program instructions and / or data adapted for execu 
Many of the functional units described in this specifica tion by a hardware element , such as a processor . Program 

tion have been labeled as modules in order to more particu instructions may include an organized list of commands 
larly emphasize their implementation independence . For comprising words , values or symbols arranged in a prede 
example , a module may be implemented as a hardware 10 termined syntax , that when executed , may cause a processor 
circuit comprising custom VLSI circuits or gate arrays , to perform a corresponding set of operations . 

For example , an implementation of exemplary computer off - the - shelf semiconductors such as logic chips , transistors , system 104 ( FIG . 1 ) may be stored on or transmitted across or other discrete components . A module may also be imple some form of computer readable media . Computer readable mented in programmable hardware devices such as field 15 media can be any available media that can be accessed by a programmable gate arrays , programmable array logic , pro computer . By way of example , and not limitation , computer 
grammable logic devices or the like . Modules may also be readable media may comprise “ computer storage media ” 
implemented in software for execution by various types of and " communications media . ” 
processors . An identified module or component of execut “ Computer - readable storage device ” includes volatile and 
able code may , for instance , comprise one or more physical 20 non - volatile , removable and non - removable computer stor 
or logical blocks of computer instructions which may , for able media implemented in any method or technology for 
instance , be organized as an object , procedure , or function . storage of information such as computer readable instruc 
Nevertheless , the executables of an identified module need tions , data structures , program modules , or other data . 
not be physically located together , but may comprise dis Computer storage device includes , but is not limited to , 
parate instructions stored in different locations which , when 25 RAM , ROM , EEPROM , flash memory or other memory 
joined logically together , comprise the module and achieve technology , CD - ROM , digital versatile disks ( DVD ) or other 
the stated purpose for the module . optical storage , magnetic cassettes , magnetic tape , magnetic 

Further , a module of executable code could be a single disk storage or other magnetic storage devices , or any other 
instruction , or many instructions , and may even be distrib medium which can be used to store the desired information 
uted over several different code segments , among different 30 and which can be accessed by a computer . 
programs , and across several memory devices . Similarly , “ Communication media ” typically embodies computer 
operational data may be identified and illustrated herein readable instructions , data structures , program modules , or 
within modules , and may be embodied in any suitable form other data in a modulated data signal , such as carrier wave 
and organized within any suitable type of data structure . The or other transport mechanism . Communication media also 
operational data may be collected as a single data set , or may 35 includes any information delivery media . 
be distributed over different locations including over differ The term “ modulated data signal ” means a signal that has 
ent storage devices , over disparate memory devices , and one or more of its characteristics set or changed in such a 
may exist , at least partially , merely as electronic signals on manner as to encode information in the signal . By way of 
a system or network . example , and not limitation , communication media includes 

Furthermore , as will be described herein , modules may 40 wired media such as a wired network or direct - wired con 
also be implemented as a combination of software and one nection , and wireless media such as acoustic , RF , infrared , 
or more hardware devices . For instance , a module may be and other wireless media . Combinations of any of the above 
embodied in the combination of a software executable code are also included within the scope of computer readable 
stored on a memory device . In a further example , a module media . 
may be the combination of a processor that operates on a set 45 It is apparent that there has been provided an approach for 
of operational data . Still further , a module may be imple providing interoperability between hardware functions and 
mented in the combination of an electronic signal commu web - based applications . While the invention has been par 
nicated via transmission circuitry . ticularly shown and described in conjunction with a pre 
As noted above , some of the embodiments may be ferred embodiment thereof , it will be appreciated that varia 

embodied in hardware . The hardware may be referenced as 50 tions and modifications will occur to those skilled in the art . 
a hardware element . In general , a hardware element may Therefore , it is to be understood that the appended claims are 
refer to any hardware structures arranged to perform certain intended to cover all such modifications and changes that 
operations . In one embodiment , for example , the hardware fall within the true spirit of the invention . 
elements may include any analog or digital electrical or What is claimed is : 
electronic elements fabricated on a substrate . The fabrica- 55 1. A method comprising the computer implemented steps 
tion may be performed using silicon - based integrated circuit of : 
( IC ) techniques , such as complementary metal oxide semi monitoring , by a hardware compatibility wrapper ( HCW ) 
conductor ( CMOS ) , bipolar , and bipolar CMOS ( BiCMOS ) of the mobile device , communications for a command 
techniques , for example . Examples of hardware elements request between a hardware component local to the 
may include processors , microprocessors , circuits , circuit 60 mobile device and the web - based application , the 
elements ( e.g. , transistors , resistors , capacitors , inductors , monitoring comprising : 
and so forth ) , integrated circuits , application specific inte receiving the command request from a webpage ; 
grated circuits ( ASIC ) , programmable logic devices ( PLD ) , parsing a uniform resource locator ( URL ) of the web 
digital signal processors ( DSP ) , field programmable gate page within a browser control of the web - based 
array ( FPGA ) , logic gates , registers , semiconductor device , 65 application by breaking the URL down into compo 
chips , microchips , chip sets , and so forth . The embodiments nent parts ; 
are not limited in this context . separating the component parts by hashtags ; and 



10 

1,7571932 
12 

identifying a set of command indicators based on the component based on the command request and the 
parsing and separating ; and identified set of command indicators , wherein the 

calling , by the HCW via a native call , an execution hardware component is a magnetic stripe reader . 
request to the web - based application for a hardware 4. The system according to claim 3 , wherein the HCW 
component based on the command request and the 5 operates natively on the mobile device as a thick - client . 
identified set of command indicators , wherein the hard 5. A computer - readable storage device storing computer 

instructions , which when executed , enables a computer ware component is a magnetic stripe reader . 
2. The method of claim 1 , wherein a solution service system to perform the steps of : 

provider provides a computer infrastructure operable to monitoring , by a hardware compatibility wrapper ( HCW ) 
perform the method for one or more consumers . of the mobile device , communications for a command 

3. A system comprising : request between a hardware component local to the 
mobile device and the web - based application , the a memory medium comprising instructions ; 

a bus coupled to the memory medium ; and monitoring comprising 
a processor coupled to the bus that when executing the receiving the command request from a webpage ; 

instructions causes the system to : parsing a uniform resource locator ( URL ) of the web 
monitor , by a hardware compatibility wrapper ( HCW ) page within a browser control of the web - based 

of the mobile device , communications for a com application by breaking the URL down into compo 
mand request between a hardware component local nent parts ; 
to the mobile device and the web - based application , separating the component parts by hashtags ; and 
the morngcomprising identifying a set of command indicators based on the 
receive the command request from a webpage ; paring and separating and 
parse a uniform resource locator ( URL ) of the web calling , by the HCW via a native call , an execution 

page within a browser control of the web - based request to the web - based application for a hardware 
application by breaking the URL down into com component based on the command request and the 

identified set of command indicators , wherein the hard ponent parts ; 
separate the component parts by hashtags ; and ware component is a magnetic stripe reader . 
identify a set of command indicators based on the Thomputer - readable storage device according to 

parsing and separating ; and claim 5 , wherein the HCW operates natively on the mobile 
device as a thick - client . calling , by the HCW via a native call , an execution 

request to the web - based application for a hardware 
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